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The question of the level of uncertainty in the
energy response required for the KamLAND ex-
periment to acheive all its physics goals should
be addressed. For this purpose, a simple Monte
Carlo was built to see how our interpretation of
the results may be e�ected when there is some
level of uncertainty in the energy calibration.
This exercise will help guide the development of
an energy calibration program, and best insure
that whatever the calibration system is that is
put into the detector will be able to handle our
eventual needs.
The ��e energy spectrum from nuclear reac-

tors was taken from a parameterization1. The
cross section for the ��e capture on protons was
taken to be proportional to peEe where Ee =
E��(mn�mp) is the energy of the positron pro-
duced in the ��e capture. The ��e were assumed
to have been distributed among the di�erent re-
actors according to the uxes expected at Kam-
LAND.
One thousand trials of 3000 positrons events

were examined (3000 events roughly corresponds
to 3 kT years). For each event, the known
positron energy was converted to a detected
number of photoelectrons (p.e.) based on an as-
sumed number of p.e. per MeV of energy de-
posited in the detector. The number of p.e. was
varied according to Poisson statistics, then con-
verted back to a \calibrated energy" using a con-
version from observed p.e. to energy based on
values which will be obtained by the energy cali-
bration system. The shape of the resulting spec-
trum was compared to the expected spectrum
via a �2. The distribution of �2's for the 1000
trials when the actual and calibrated responses
were both 100 p.e. per MeV was used to deter-
mine 95 and 90% con�dence levels (C.L.).
The procedure of comparing the observed and

expected spectra was repeated with a �xed value
for the calibrated response of 100 p.e. per
MeV, but di�erent values for the actual response.
Changing the actual response will squeeze or
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Figure 1: Figures show the percent of trials
which would have �2's below the 95 and 90%
C.L. as a function of the actual energy response
of the detector.

stretch the reconstructed energy spectrum and
shift the peak of the spectrum. Thus, the re-
constructed energy spectrum was shifted up or
down to force the mean reconstructed positron
energy to match the expected mean energy be-
fore calculating the �2. The shift in energy may
be seen as another statement of our uncertainty
in the response of the detector. Figure 1 shows
the fraction of trials which would be consistent
with the expected spectrum at the 95 and 90%
C.L. as the actual energy response is varied rel-
ative to the calibrated response. From this we
determined that the calibration must be good
to a few percent or we risk calling a result in-
consistent with our expectations even if there is
nothing amiss with the underlying data.
The exercise was repeated allowing for the pos-

sibility that the positron spectrum had been dis-
torted as a result of �-oscillations with oscillation
parameters taken from the solar � Large Mixing
Angle solution region. This too indicated a need
to have the energy response known to within a
few percent.


